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Claims, No.: 
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08/04/1 999 with letter of 



06/04/1 999 
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as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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Claims 


1-18 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


8-18 




No: 


Claims 


1-7 


Industrial applicability (IA) 


Yes: 


Claims 


1-18 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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SECTION I 

The following represents extension beyond the original disclosure as follows: 
As compared with original claim 1, present claim 1 refers to the broader ""selected 
interferent" instead of "blood substitute interferent", and to "one or more other 
interferents". The subject matter of present claim 2 should apparently have been left in 
claim 1. 

SECTION V 

1 . The following documents are referred to in this report: 
D1....EP 0 158 506 A (EASTMAN KODAK) 16 October 1985 

D2....R.G. PRATT ET AL: "Quantitation of perfluorocarbon blood substitutes in tissues 
using F-19 magnetic resonance spectroscopy" BIOMATERIALS, ARTIFICIAL CELLS* 
AND IMMOBILIZATION TECHNOLOGY, vol. 20, no. 2-4, 1992, pages 921-924, 
XP002057067 

2. Novelty and inventive step. 
Independent claims: 

Claim 1 (assumed to include the features of claim 2, in view of objection in Section 1) 
D1 relates to a method and apparatus for determining, by absorption 
spectrophotometry, a substance (in D1 referred to as an "analyte"), such as bilirubin 
(see page 1) or haemoglobin (see page 8), in human serum, in the presence of 
unknown interferents. In this method, a calibration algorithm is developed - see pages 
16-17 describing how a linear regression analysis is employed to determine the 
parameters of a regression line, on the basis of a multiplicity of samples of known 
concentrations. There is no disclosure in D1 that the substance to be determined may 
be a blood substitute. The types of interferents envisaged are recited on page 8-9. 
Thus all features of claim 1 appear to be disclosed in D1 apart from the fact that blood 
substitute is to be identified in the sample. However, it is known in the art to make such 
a determination - see e.g. D2, in which the aim is to quantify the amount of such a 
blood substitute. 

Thus it would appear obvious for the person skilled in the art to apply the method of D1 
to a sample containing blood substitute and thereby arrive at the subject matter of claim 
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1 without inventive step. 

Claim 8 f 

There does not appear to be a disclosure in D1 of the combination of steps i and ii , so 
that this claim appears to be novel and inventive. 

Claim 17 

The detailed method of claim 17 is not disclosed nor apparently rendered obvious by 
the prior art. 

Dependent claims: 

Claims 4, 5: In D1 haemoglobin may be determined, in the presence of other 
interferents. It would seem obvious to extend this to samples in which a blood 
substitute is also present. 

Claim 5 seems to be obvious, consequential to the argument re. claim 4. 
Claims 3 and 6 seems to relate to a processing procedure readily derivable from the 
prior art techniques (see e.g. D1 formulae) and knowledge of the wavelengths of 
absorption of the substances to be determined. 

Claim 7 would appear to be standard processing practice in this type of system. 

In view of the opinion on claims 8 and 17, claims 9-16, 18 seem also to be novel and 
inventive. 

SECTION VII 

1 . At page 3A, line 1 0, the word "affected 11 is misspelt 

2. The statements of invention on pages 4-5 do not properly correspond with the 
wording of the claims. 

SECTION VIII 

a. The presence of a plurality of independent claims of varying scope and including 
features repeated using only slightly varying terminology results in a general lack of 
conciseness in the claims. Moreover, lack of clarity of the claims as a whole arises, 
since the plurality of independent claims makes it difficult to determine the matter for 
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which protection is sought, and places an undue burden on others seeking to establish 
the extent of the protection. There may also be lack of unity of invention in these claims 
but this has not been raised formally in view of the objection to general lack of clarity 
and conciseness. 

b. In claim 1 (as originally filed - NB Section I above), the blood substitute is referred to 
as an "interferent" when it is the analyte in claim 1, and haemoglobin the "interferent". 
NB, in contrast, for example, in D1, bilirubin and haemoglobin are examples of the 
"analyte", while in the present application they are termed "interferents". This leads to 
confusion. 

The term "interferent" should be clear from the wording of the claims themselves. 
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WE CLAIM: 

1 . A method of identifying the presence of a blood substitute interferent 
contained in a specimen in the presence of Jib liberated from blood cells, 
turbity and bile pigments, by quantification of the blood substitute in said 
specimen, using a spectrophotometer, comprising the steps of: 

i) generating a calibration algorithm foresaid interferent; 

ii) measuring with said spectrophotometer, absorbance of radiation by 
said interferent in said specimen; and 

I 

iii) incorporating said absorbance measured in step ii) in said algorithm 
and calculating the concentration of said interferent in said specimen. 



2. The method as claimed in Claim | wherein said interferent is CLHb 
15 and said algorithm is: 

g/L CLHb = A(541nm) - B(558nm) + C(600nm) - D(616nm) + E 

I 

where (Xnm) is the first derivative of absorbance measured at the wavelength 
specified and A, B, C, D and E represent constants. 

/ 

20 3. A method of taking into account the concentration of a blood substitute 

interferent contained in a specimen, in a measured analyte concentration 



obtained from a specimen, using <a spectrophotometer, comprising the steps 
of: 

i) generating a calibration algorithm for said blood substitute interferent; 



25 

ii) generating an algorithm! for said analyte which provides a relationship 
between a measured analyte concentration and an amount of blood 
substitute interferent present in said specimen; 

30 iii) measuring with saidppectrophotometer, absorbance of radiation for 

said specimen with any blood substitute present in the specimen; 
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30 



iv) using said calibration algorithm and absorbance measured in step iii) 
to predict concentration of blood substitue interferent present; 

v) correlating the relationship from step ii add the prediction from step iv 
to predict concentration of analyte as if po blood substitute interferent 
were present. 



A method of measuring Hb liberated from blood cells in the presence 



of a blood substitute interferent based on Hb contained in a specimen, using 

I 

10 a spectrophotometer, comprising the steps of: 

I 

i) generating a calibration algorithm for said liberated Hb; 

ii) measuring with said spectrophotometer absorbance of radiation by 
each of said specimens with any blood substitute interferent present; 

15 and | 

iii) incorporating said absorbance rrpasured in step ii) in each of said 
algorithms and calculating the concentration said liberated Hb in said 
specimen. 



5. The method of claim 4 wherein jpaid concentration of liberated Hb is 
determined in the presence of one o|more additional interferents chosen 
from the group consisting of IL, BR and BV. 



25 6. The method of claim 5 whereinjpaid calibration algorithm for liberated 



Hb is: I 



g/L Hb = A(558) - B(570) + C(730) - D 

1 

where numbers in the parenthesis are the first derivative of absorbance at 

I 

the wavelengths (nm) shown and A, E^C and D are constants. 

7. The method of Claim 1, wherein said quantification includes 



calculating the first derivatives of atlleast two portions of a spectrum 

V 

-26- ; 



SUBSTITUTE SHEET (RULE 26) 



WO 98/39634 PCT/CA97/00759 

generated from a scan for a particular interferent jLhich are used to calculate 
said interferent concentration. 



8. The method of claim 3 wherein said specimen also contains one or 

i 

more non-blood substitue interferents and wherein the concentration of said 
non-blood substitute interferent is also determined by: 

i) generating a calibration algorithm for each of at least one non-blood 
substitute interferent; j 

ii) measuring the absorbance of radiation by said specimen; and 

I 

iii) correlating the absorbance measured in step ii) to the amount of said 
non-blood substitute interferent. f 



9. The method of claim 3 where thefat least one analyte is chosen from 

the group consisting of Na, K, CI, H(D0 3 , Ca, Mg, creatinine, urea, total 

$ 

protein, GGT t AST, LDH, CK, ALP and Tbili. 

I 

f 

10. The method of claim 3 where reflectance is used instead of 

it 
I 

absorbance. [; 



1 1 . The method of claim 3 where the radiation is in the range of 474-910 
nm. 

12. The method of claim 3 where|caiibration is conducted with samples 

I 

containing all interferents expected! during an analysis of an unknown 



sample. \ 
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13. The method of claim 11 where the sample contains an even 



t 

a 

i 



distribution of interferents of interest, and the ^concentrations of any two 
interferents do not correlate significantly. 

14. The method of claim 8 where said non-blood substitue interferent is 

.7 
H 

selected from the group consisting of Hb, BR, BV and turbidity. 



15. The method of claim 3 where the measured concentration of an 

$ 

analyte is correlated to an amount of blood substitute present by developing 

I 

10 an appropriate linear regression equation in an analyzer. 



16. A method of distinguishing true /hemolysis from pseudo hemolysis 
caused by a blood substitute interferent comprising the steps of: 

a. identifying the presence of a blood substitute interferent 

I 

15 contained in a specimen^ in the presence of Hb liberated from 



blood cells, turbity and tlile pigments, by quantification of the 

•i'j 

blood substitute in said specimen, using a spectrophotometer, 

I 

comprising the steps of| 

i 

i) measuring absorbance of radiation by said interferent in 
20 said specimen; a|d 

ii) incorporating said|absorbance measured in step a. i) in 
the following algorithim: 



25 g/L CLHb = A(5*Hnm) - B(558nm) + C(600nm) - 

D(616nm) + E I 
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where (Xnm) is the first derivative of absorbance measured at the wavelength 

specified, and calculating the concentration of said interferent in said 

J 

specimen, and A, B, C, D and E represent constants; and 

b. measuring Hb liberated from blood cells in the presence of said 

5 blood substitute interferent contained in a specimen, using a 

; 

/ 

spectrophotometer, comprising the steps of: j 

i) measuring absorbance of radiation by said specimen 
with said blood substitue interferent present; and 

10 ii) incorporating said absorbance measured in step b.i) in 

the following algorithm:; 

g/L Hb = A(558) - B(570) + C(730) - D 

15 where numbers in the parenthesis are the first derivative of absorbance at 

the wavelengths (nm) shown, where A, B, C, and D are constants, and 

I 

calculating the concentration said liberated Hb in said specimen. 



17. The method of claim 18 wherein said concentration of liberated Hb is 
20 determined in the presence of one or m ^ re additional interferents chosen 

from the group consisting of IL, BR and BV. 
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I: 

developed for each interferent using different; groups of wavelengths with the 
resultant prediction performance by the different algorithms for the same 
interferent being similar. Also, algorithms can be developed for any 
interferent or combinations of interferents including blood substitutes, which 
will enable one to adjust measured analyte concentrations, for the presence 
of one or more interferents. j 



While the invention has been paijticularly shown and described with 
reference to certain embodiments, it will be understood by those skilled in the 
10 art that various other changes in form and detail may be made without 
departing from the spirit and scope of the invention. 

K 

¥■ 
t< 

t- 

V, 

\ 

\ 

I 
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Hemolysis, the liberation of Hb from red bloo| cells into serum or plasma, 
may account for about 2 g/L f but blood substitutes can account for as much 



as 30 g/L of cross-linked Hb (CLHb), in a patient treated for severe blood 



loss. However, true hemolysis will not only make serum and plasma 

I 

specimens appear red, but high concentrations of certain analytes inside red 



cells, e.g. potassium, will elevate the concentration of analytes in a serum or 



plasma specimen. Therefore, the effect of Hb-based blood substitutes on 

f 

blood test results, is more predictable than the effect of true hemolysis. 

f 

Current methods used for detecting haemoglobinemia, bilirubinemia 

I 

10 and lipemia or turbidity utilize visual inspection of the specimen with or 

without comparison to a coloured chart. 

Most blood substitutes under development are made from human Hb, 
but another type of blood substitute has [been reported which is a milky-white 
emulsion containing tiny beads of perfluorocarbons wrapped in a surfactant. 



15 The former will create pseudohemolysis while the latter will create 

pseudolipemia, in serum and plasmajspecimens. Subunits of Hb-based 
blood substitute are chemically cross-li|ked for stability (CLHb) and produce 
absorbance spectra which are very similar to the absorbance spectra of 

I 

normal hemoglobin (Hb). | 

20 Currently there is no method fori rapidly adjusting blood test results 

\ 

which are effected by blood substitutes. The present invention describes 

\ 

such a method. The method and apparatus of the present invention for 
measuring the concentration of blood substitutes in the presence of Hb, BR, 
BV and turbidity: The results of measurements of blood substitutes obtained 
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